Localization of arabinogalactan proteins in egg cells, zygotes, and two-celled proembryos and effects of beta-D-glucosyl Yariv reagent on egg cell fertilization and zygote division in Nicotiana tabacum L.
Arabinogalactan proteins (AGPs) have been implicated in a variety of plant development processes including sexual plant reproduction. As a crucial developmental event, plant sexual reproduction generally occurs inside an ovule embedded in an ovary. The inaccessibility of the egg cells, zygotes, and embryos has hindered our understanding of the importance of AGPs in the early events involving fertilization, zygotic division, and early embryogenesis. In this study, the well-established in vitro zygote and ovary culture systems, together with immunofluorescence and immunogold labelling techniques, were employed to investigate the role of AGPs in the early events of sexual reproduction in Nicotiana tabacum. Dramatic changes in AGP content during ovule development were evidenced by western blotting. Subcellular localization revealed that AGPs are localized in the plasma membrane, cell wall, and cytoplasm of pre- and post-fertilized egg cells, and cytoplasm and vacuoles of two-celled proembryos. Abundant AGPs were detected in unfertilized egg cells; however, the level of AGPs substantially decreased in fertilized egg cells. Polar distribution of AGPs in elongated zygotes was observed. The early two-celled proembryos just from zygote division displayed accumulation of AGPs at a low level, while in the elongated two-celled proembryos at the late stage, the AGP content clearly increased. Provision of betaGlcY, a synthetic phenylglycoside that specifically binds AGPs, to the in vitro cultures of isolated zygote and fertilized ovaries increased abnormal symmetrical division of zygotes. In the culture of pollinated but unfertilized ovaries, addition of betaGlcY resulted in arrest of fertilization of the egg cells, but had no effect on fertilization of the central cells. The possible roles of AGPs in fertilization, zygotic division, and proembryo development are discussed.